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PREFACE 



This book explains the theory of perspective, and demonstrates 
how the perspective representation of objects is obtained from 
methods involving only the use of horizontal and vertical planes. 
The requirements of ordinary elementary examinations are fully 
considered, and solutions of numerous examples from examination 
papers are given. 

In order to make the work useful to architectural students, the 
methods employed by architects in preparing perspective views of 
buildings have recfeived attention. It is presumed that students 
studying perspective have a knowledge of geometrical drawing (both 
Plane and Solid), or are studying that subject in conjunction with 
perspective. 

I have to acknowledge the assistance rendered to me in the pre- 
paration of this book by Mr. James Thaw of Allan Glen's School, 
who has taught the subject there with success. 

LEWES R. CROSSKEY. 

EoTAL Technical College, Glasgow. 



INTRODUCTORY NOTE. 



The object of perspective projection is to suggest to the mind, by means 
of drawings on a plane surface, the conception of external objects which, 
in virtue of established associations and unconscious processes of inference, 
we receive from the objects themselves. The artist in pictorial representation 
has necessarily this aim before him, and therefore the presence of the subject 
of perspective in a preparatory curriculum for Art work is of unquestionable 
utility. Further, it may be urged that in schools where orthographic pro- 
jection forms a part of the general course of training, the subject of per- 
spective would be taught advantageously, as in a sense supplying a necessary 
supplement to the solid geometry treatment. 

It is hardly necessary to refer to the interest which pupils find in per- 
spective problems, and all teachers of drawing must have experienced pleasure 
in observing the fascination with which "Perspective" appealed to a class 
previously disciplined in model drawing. This text-book, which covers the 
course of study arranged for senior classes in Allan Glen's School, should 
prove of service in the upper forms of secondary schools and in day and 
evening Art classes. 

If I may be permitted to make a general remark regarding the book, 
I should say that a successful endeavour has been made to present the subject 
of perspective in a simple and scientific manner, regard being most par- 
ticularly paid to the exposition and application of the principles that underlie 
what are called the " Rules of Perspective ". 



Allan Glen's School. 



JOHN G. KERR, 

Headuasteb. 
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NOTATION 

OBSERVED THROUGHOUT THE VARIOUS DRAWINGS. 



Capital letters, as A B C, &c., indicate the actual points of an object. 

Capital letters, as A] Bj Ci, &c., indicate the perspective representation of the 
coiresponding points ABC, &c. 

Small letters, as a b C, &c., indicate the plans of A B C, &c. 

Small letters, as a^ b] c^, &c., indicate the plans of A^ B,^ Ci, &c. 

Small letters, as a' b' c', &c., indicate the elevations of A B C, &c. 

Small letters, as a,\ b'j c\, &c., indicate the elevations of A^ B^ Ci, &c. 



ABBREVIATIONS USED. 

E. Eye. 

El. Position of Eye when rotated into the Picture Plane. 

e. Plan of Eye. 

S.P. Station Point. 

P.P. Picture Plane. 

p.p. Plan of Picture Plane. 

G.P. Ground Plane. 

V. P. Vanishing Point. 

v.p. Plan of Vanishing Point. 

V.L. Vanishing Line. 

H.L. Horizontal Line. 

G. L. Ground Line. 

M.P- Measuring Point. 

C.V. Centre of Vision. 

C.v. Plan of Centre of Vision. 

C.V.R. Central Visual Eay. 

P. D. Point of Distance. 

IrL. Intersecting Line. 
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INTRODUCTION. 

1. A good idea as to what is meant by the perspective representation of an object 
is obtained by looking through a window, one eye being closed and the other remaining 
fixed while an object outside is traced on the glass as it appears to the spectator. 
The drawing or tracing thus made is the perspective representation of the object. 

The appearance of objects is conveyed to the mind by rays of light proceeding from 
them in straight lines to the retina of each eye. There will thus be two distinct 
pictures conveyed to the mind, but by an unconscious action of the brain one repre- 
sentation is realized. In working perspective problems the action of one eye only is 
considered as the result is sufficiently correct for all practical purposes. The perspec- 
tive representation of the object on the window has been made by indicating the 
intersection with the glass of the rays of light from the object to the eye. 




Pig. 1. 



In fig. 1 E represents the eye of the spectator, P the window, and A B C D F 
an object. 

AjBiCiDiFi is the perspective representation of the object, or the drawing 
obtained by marking the intersection with the glass of the rays of light from the 
object to the eye. The rays are represented by the straight lines A E, BE, C E, 
D E, FE, and these rays intersect the glass at points AiBiCjDjFj. The rays of 
light proceed from the whole surface of the object that is visible to the eye; but as 
the figure is composed of straight lines, it is only necessary to show the rays from 
the points indicated. 

In fig. 1 G H K is a triangle with its three sides on the glass. It will be obvious 
that the perspective representation of the triangle coincides with the triangle itself; 
therefore the perspective representation of all lines and points lying on flie glass coincides 
with the lines and points themselves. 
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2, The term plane is frequently used in perspective, as the diflFerent lines and 
faces composing an object are considered to lie in planes for the purpose of working 
the prohlems. A plane surface is such that the straight line joining any two points 
which can possibly be assumed on it, lies entirely in the surface (Euc. I. Def. 7). 
A plane is a plane surface of indefinite extent, ha\'ing only two dimensions, viz., length 
and breadth. For practical purposes limited portions of planes are usually shown 
by rectangles. 




Fig. 2. 

In fig. 2 the triangle ABC lies in plane 1, or as it is usually expressed, plane 1 
contains the triangle A B C- 

The line A C can be contained by an indefinite number of planes. 
The line A C is shown as being contained by planes 1, 2, and 3. 



Fig. 3, 




Introdnction. 
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In fig. 3 the side A B of the triangle is shown as being contained by planes 1, i, 

From figs. 2 and 3 it will be evident that a straight line can be contained by an 
indefinite number of planes, and that one of these can always be a vertical one. 

A plane figure can only be contained by one plane. 

The intersection of two planes is always a straight line and lies in both planes. 

Ihe intersection of two vertical planes is always a vertical straight line. 

In perspective the plane corresponding to the window is called the FiOwre Flaru, 
(P.P.), and the plane on which the spectator and objects are placed is called the 
Gromd Plarw (G.P.). The G.P. is a horizontal plane and the P.P. is generally taken 
at nght angles to it. The line of intersection of the P.P. with the G.P- is caUed 
the Ground Line (G.L.). 



VANISHING POINTS OF LINES. 

.i; \ 'S'^ perspective representation of all straight lines (except those parallel to 
7 T" 1- *^^^*'' *° *^'"°'™^*^ ** * Poi^t. ^liich is called the Fanishmg Point (V P ) 
of the line; the actual vanishing point being on the line produced at an infinite 
distance from the P.P. The perspective view of the vanishing point, generally called 
the V.P of the hne, is the intersection with the P.P. of a Une drawn through the 
eye parallel to the line whose vanishing point is required. This line drawn through 
the eye is called the VmisUng Parallel of the original line. 




In fig. 4, A B is a line lying on a plane K L M N (in this figure K L M N 
represents the G. P.). P. P. is the Picture Plane. f^ u ivi in 

A line is drawn from the eye E, parallel to A B and intersects the P P at V V 
IS the V.P of A B. A, and B^ are the points of intersection with the P P of' the 
rays of hght from A^and B to the eye, and the line A,B, is therefore the perspective 
representation of A B. r f ^^vc 

It will be found that if A^B^ is produced the line will pass through the point V 
AjVi being the perspective representation of A B produced infinitely. ^' 
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Pig. 5. 

Draw any straight line A D (fig. 5) and take any point E (not in that line). Let 
E A be drawn perpendicular to A D. On A D take any points B and C and join 
B, C, and D to E. It is evident that 

E B is nearer parallel to A D than E A 
E C is nearer parallel to A D than E B or E A 
E D is nearer parallel to A D than EC, E B, or E A. 
If a point very distant from A (say 20 miles) is taken in A D produced, the line 
joining that point with E would be practically parallel to A D. 

Therefore it may be concluded that if a point is taken in A D infinitely distant 
from A, the line joining that point to E will be parallel to A D. 




Pig. 6. 



In fig. 6, P.P. is the picture plane, E the eye, BCD any straight line lying 
on the G.P. with one end B touching the P.P., and BCjDi is the perspective 
representation of this line BCD; this representation has been determined by finding 
the intersection of the rays C E and D E with the P.P. From fig. 5 it, is evident 
that the farther away a point on B D is from the P.P. the ray to the eye becomes 
nearer parallel to B D, and that we may obtain the ray from a point in B D infin- 
itely distant by drawing a ray E V parallel to B D (the vanishing parallel of B D). 
The intersection of E V with the P.P. gives the V.P. of B D, viz., the perspective 
representation of a point infinitely distant in B D. 
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Fig. 7. 



4. Parallel Lines, when drawn in Perspective, have the same Vanishing 
Point. 

Let C D (fig. 7) be a line on the G.P. and A B a line parallel to C D, but not 
necessarily on the G. P. (In the present case A B is in a horizontal plane above the 
G.P.) As previously explained, the V.P. of A B is obtained by drawing through 
the eye (E) a line E Vj parallel to A B. The V.P. of C D can be obtained in 
a similar manner. A B and D being parallel, and the lines through E having been 
drawn parallel to A B and D, they will necessarily coincide, and hence they will 
intersect the P.P. at the same point (Vj). 

5. The perspective representation of all Horizontal Lines (except 
those parallel to the p.p.), appear to vanish on a horizontal line drawn 
on the p.p. the height of the eye above the g.l. this line is called 
THE Horizontal Line (H.L.). 




Pig. 8. 



Let A B and C D (fig. 8) be any two horizontal lines (not parallel), A B lying 
on the G.P. and C D above cd on the G.P. The vanishing parallels of AB and 
C D intersect the P.P. at points Vj and V2 respectively. As A B is on the G.P- 
and E Vj is parallel to A B any point on E V^ is the same height above the G.P- 
as E. Therefore Vj is the same height above the G.L. as the eye is above the G.P. 
Similarly it can be shown that the height of Vj (the vanishing point of D) is the 
same height as E above the G. L. Now as A B and D are any two lines (not 
parallel) it can be concluded that the vanishing points of all horizontal lines (except 
those parallel to the P.P.) lie on the P.P. the height of the eye above the ground. 

6. Horizontal lines parallel to the P.P. have no vanishing points and are 

REPRESENTED HORIZONTALLY IN PERSPECTIVE. Vertical lines HAVE ALSO NO VAN- 
ISHING POINT AND ARE REPRESENTED VERTICALLY. 

It has been shown that the V.P. of a line is the intersection of its vanishing 
parallel with the P.P. It is therefore evident that the vanishing parallel of lines 
parallel to the P.P. cannot intersect the P.P. They will therefore be represented 
by parallel horizontal lines, and similarly vertical lines will be represented vertically. 
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The Vanishing Line of Horizontal Planes. 

7. It has been shown that the H.L. contains the vanishing points of all horizontal 
lines (see par. 5). If the vanishing parallels of an infinite number of horizontal Hnes 
are drawn, they will form a horizontal plane passing through the eye. It will be 
evident that this plane wiU intersect the P.P. on the H.L., and that the H.L. might 
have been obtained by finding the intersection with the P.P. of a horizontal plane 
containing the eye. This plane is called the Fanishinff Plane of all horizontal planes, 
and its line of intersection with the P.P. is called their V.L., i.e., the perspective 
representation of the line in which the G.P. and all horizontal planes seem to vanish 
when infinitely produced. 



If?! 




Fig. 9. 



The vanishing plane of horizontal planes is represented in fig. 9 by EVjH.L., 
which is parallel to the G.P. and intersects the P.P. in the H.L. (the vanishing line 
of all horizontal planes). In the same figure, two lines, XjA' and XjA" are repre- 
sented lying on horizontal Planes I. and II. respectively, and each line makes the 
same angle with the P.P., and they therefore have the same V.P., i.e., V^. It will 
be seen that the line XjA' on Plane I. intersects the P.P. on the line of intersection 
of this plane with the P.P., viz., the Intersecting Line, (I.L.j). The intersecting line 
is sometimes called the Picture IAtis of the plane. The line XjA" on Plane II. 
intersects the P.P. at Xj on the Intersecting Line of Plane II. (I.L.g); but note that 
both the lines vanish at Vj. XjA" is above the eye and appears to drop towards Vj, 
and as XjA' is below the eye it will appear to rise towards Vj. It should be noted 
that all horizontal planes have the same Vanishing Line, but that each has a difierent 
Picture Line. 



Qitrodnotion. 
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THE CONE OF VISION. 

8. The rays of light received by the eye when looking in any given direction 
form a cone, the vertex of which is the eye, and its vertical angle about 60°.^ The 
cone is called Cone of Vision and its axis is called the Central Visual Bay (C.V.R.) or 
Line of Direction. The extent of view is called the Field of Vision. The central visual 
ray is the line along which the spectator's sight is most acute, and an object is only 
seen when it comes within the cone of rays. 

In perspective the spectator is invariably supposed to look in a direction perpen- 
dicular to the P.P., hence the spectator's C.V.R. is perpendicular to the P.P. It 
follows that the intersection of the P.P. with the cone of rays is a circle; the centre 
of this circle is where the C.V.R. intersects the P.P., and is termed the Centre of 
Vision (C.V.) or Centre of Field of Vision (C.F.V.). 




Pig. 10. 



Fig. 10 illustrates the cone of rays intersected by the P.P. 

' The size of this angle varies with different people, but by experiment it has been found that 60° 
is the greatest angle that can be employed in order to distinctly see all the field within the angle. 
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PLANS AND ELEVATIONS OF OBJECTS, PLANES, &c. 

9. The figures hitherto represented have been drawings in perspective of an 
actual model illustrating the positions of the objects, planes, &c., and the perspective 
representations have been shown on the P.P. as they would have appeared when 
working by means of that model. 

It would be very inconvenient to construct a model for the purpose of giving any 
required perspective representation; but by the geometrical treatment of the objects, 
planes, &e., a perspective drawing of an object can be obtained without constructing 
a model. Fig. 11 is a perspective sketch of a model, and by studying it carefully 
a method can be devised for drawing an object in perspective. 




Fig. 11. 



10. In fig. 11 E is the eye, P.P. the picture plane, H.L. the horizontal line, 
C.V. the centre of vision, E Vj the vanishing parallel of A B, G.L. the ground line, 
and A B a line lying on the ground. 

The perspective representation of A B is AjBi, which has been obtained by 
finding (by the use of the model) the intersection with the P.P. of the rays from points 
A and B to the eye. 

The Plan of the perspective representation of a straight line will be first con- 
sidered : — 

In the same figure a is the plan of A and coincides with A since A is on the 
ground, b is the plan of B and coincides with B since B is on the ground, e is the 
plan of E,Vj is the plan of Vi, therefore eVi is the plan of E V,; c.v. is the plan 
of C. v., therefore e c.v. is the plan of the central visual ray. 

Xj is the intersection of A B with the P. P. 

It is evident that ec.v. will be perpendicular to the P.P. and equal in length 
to E C.V., which is the distance of the eye in front of the P.P.; it is also evident 
that e Vj is parallel to a b (which coincides with A B). 

The plan of any vertical plane is a straight line, and that straight line contains 
the plan of every point in the plane. This may easily be verified by holding a sheet 
of paper vertically with an edge on a table and finding the plans of various points 
marked on the paper. 

The plan of the P.P. is a straight line coinciding with the line G.L. 

If the line G.L. is considered also as the plan of the P.P., then as the perspective 
representation of an object necessarily lies on the P.P., the plan of this representation 
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must therefore lie on the line G.L., which, as has been pointed out, coincides with the 
plan of the P.P. 

Again, A^, the perspective representation of A lies on the ray E A, consequently 
ai (the plan of its perspective representation) lies on the plan of the ray e a, therefore 
the plan of the perspective representation of A is at a^, the intersection of e a with 
the plan of the P. P. In a similar way it may be shown that the plan of the per- 
spective view of B is at b,, the point of intersection of e b with the plan of the P.P. 

It will now be evident that the plan of the perspective representation of any point is the 
point of intersection with the plan of the P. P. of the plan of the ray from the point to the eye. 

In every perspective problem data as to the position of the object must be given, 
because the perspective view varies with the position of the object. When the 
positions of the P.P. and the eye are settled, the C.V. becomes a fixed point, and 
the position of the object is always referred to it. 




Fig. 12. 



Fig. 12 is the plan of fig. 11. 

Perspective problems are generally worked to scale; in fig. 12 the scale used is 
^ inch to 1 foot. 

In drawing this plan the eye has been assumed as situated 3 ft. 9 ins. in front 
of the P.P.; point A as 2 ft. 9 ins. on the spectator's left and 9 ins. beyond the P.P.; 
the line A B as 3 ft. long lying on the ground and inclined at 50° to the P. P. towards 
the spectator's right. It will be evident from the figure and foregoing remarks that 
in the plan (fig. 12) ec.v. is 3 ft. 9 ins. long and a is 2 ft. 9 ins. on left of c.v. and 
9 ins. measured perpendicularly from p.p. a b makes 50° with p.p. towards the right 
and is 3 ft. long, x^ is the plan of the intersection of A B with the p.p. e a and 
e b are the plans of the rays from A and B to E intersecting the plan of the picture 
plane (p.p.) at a, and bj respectively, hence a, b, is the plan of the perspective repre- 
sentation of A B in the above position (corresponding to the similar points in fig. 11.) 
e V] is parallel to a b and is therefore the plan of the vanishing parallel of A B. 
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Pig. 13. 

In fig. 13 ajbiCidj is the plan of a perspective representation of an irregular figure 
A B C D lying on the ground. The plan of each vanishing parallel is shown, from 
which the plan of each vanishing point (V1V2V3 and V4) has been obtained. Point A is 
1 ft. on the left and 6 ins. beyond the P. P. A B recedes from P. P. at 35° towards 
spectator's right, and the distance of eye from P. P. is 4 ft. 

The scale used is ^ inch to 1 foot. 



PLAN METHOD. 



11. There are several methods for obtaining the perspective representation of 
objects. As the plan method is the one now generally adopted in elementary per- 
spective it will be considered first. 

The impracticability of using models has already been pointed out; it is therefore 
necessary that all the construction connected with working out a problem must be 
contained in one plane, tc2., the plane of the paper. For this purpose the lines and 
points on the P.P. in the Plan Method are generally rotated into the G.P., which 
is the plane represented by the paper. 

In figure 14 the dotted lines represent a picture plane in position, and XjVj is 
the perspective representation on that P. P. of a line lying on the ground and inter- 
secting the P. P. at Xj. In order to avoid a confusion of lines this line on the ground 
is not shown, V, is the vanishing point of A B obtained by drawing its vanishing 
parallel E Vj. e Vj is the plan of this vanishing parallel, and c.v. is the plan of the 

c.v. 
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Suppose the P.P. to be rotated in the direction of the arrows into the G.P., its 
intersection with the G.P- (viz. XjVi) remaining fixed. The point Xj would retain its 
position. The line H.L.u marks the new position of the line H.L.i, and the points 
C.V.ji Vii indicate the corresponding position of the points C.V-i and Vj: XjVi 
would coincide with the line XjVji, therefore the perspective representation of the 
required line has been rotated into the P.P. at X,Vii. 




Pig. 15. 



In fig. 15 the shaded upright plane, supposed to be made of cardboard, represents 
the P.P. from the G.L. to the H.L 

XiVi is a line terminated by the two horizontal edges of the cardboard. 

If the cardboard is hinged along the lower edge X^Vj and rotated into the ground 
as in fig. 15, the upper edge would be parallel to X^\^, and its distance from XjVj 
will be unchanged. Suppose this cardboard to be brought forward on the ground in 
the direction of the arrow the long edge XiVj of the cardboard always being kept 
parallel to its original position (two such positions are shown in the figure at I. and II.). 

Xi and the points which correspond to Vj in the G.P- will always lie in lines at 
right angles to X^Vj irrespective of its distance from XiVj, and the long edges will 
both be parallel to X^v^. 

Points on the G.P- corresponding to Xj will always be on one of the long edges, 
and points on the G.P- corresponding to V, will be on the other, as shown at X^ and 
V„, Xu and Vm, Xm and Vi„i, and if Xji and V^ or Xm and Vm, are joined, 
lines on the G. P. corresponding to XjV, on the upright plane are obtained. 
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Pig. 16. 



Fig. 16 is the application of the two preceding figures. The only additional point 
is A'l, which is the perspective representation of a point A' situated in the line whose 
perspective representation is X^Vj. To avoid confusion, as in the previous figure the 
original line is not shown.- 

a^ is the plan of A\, which is the perspective view of A'. When the P.P. has- 
been rotated into the G.P., A'^ will be found by drawing ajAj^ perpendicular to the 
plan of the P.P. (p.p.) through aj, intersecting X'lVu at A'n- 

If the diagram is brought forward in the same manner as indicated in fig. 15, 
two parallel lines G^L. and H.L. will be obtained, the distance between them 
being equal to the height of the eye above the ground. The C.V. will be on the 
H.L., and Xj will be on the G.L. in the perpendicular to p.p. through c.v. and X\ 
respectively. 

XjV corresponds to X'^Vj on the upright plane. The path of A'^ will be along 
A'j^ai (which is perpendicular to the plan of the P.P.) and Aj will be at the inter- 
section of this line with XjV. 

If the foregoing figures are thoroughly understood thore will be no difiiculty 
in following the working of the various problems which are given on the plan method. 



PROBLEMS. 

Before any attempt is made to work out the problems that now follow, the 
notation and abbreviations given on page viii. should be thoroughly understood and 
the following terms carefully studied and reference made to the paragraphs in the 
Introduction where they are explained. 

Eye (E.) or Station Point (S.P.) is the point from which the spectator is 

supposed to view the object, 1 

Picture Plane (P.P.) is an imaginary transparent plane, generally vertical, 

situated between the eye and the object, and upon which the drawing is 

supposed to be executed, 1, 2 

Central Visual Ray (C.V.R.) or Line of Direction is the ray through the eye 

perpendicular to the P. P., . . . . . . . . . . 8 

Centre of Vision (C.V.) is the intersection of the C.V.R. with the P.P., . 8 

Cround Plane (G.P.) is a horizontal plane upon which the spectator and objects 

are placed, • 1, 2 

Ground Line (G.L.) is the line of intersection of the P.P. with the G.P., • 2 

Horizontal Line (H.L.) is the perspective representation of the horizon and 

is shown as a line drawn on the P.P. the height of the eye above the G.L. 5 

Vanishing Point (V.P. or V.) is the perspective view of that point at which 

a line would seem to terminate if produced infinitely, ..... 3 



The principal facts to be remembered are : 
{1) The perspective representation of all lines and points lying on the picture plane 
coincide with the lines and points themselves. 

(2) All horizontal straight lines, except those parallel to the picture plane, will appear 

to vanish on the horizontal line. 

(3) Parallel lines appear to have the same vanishing points. 

{4) Horizontal lines parallel to the picture plane have no vanishing points and are 
represented horizontally in perspective. 

Vertical lines have also no vanishing points and are represented vertically. 
{5) The vanishing line of all horizontal planes is the horizontal line. 

(6) The centre of vision is the vanishing point of all lines perpendicular to the 

picture plane. 

(7) In working problems by the Plan Method the P.P. is considered to be rotated 

into the G.P., which is the plane represented by the paper (par. 11 of Intro- 
duction). 

A difficulty may be found at first in following the references made in the text 
to the actual points and lines that have to be placed in perspective, when they 
do not appear in the figure that accompanies the explanatory matter of the problem. 

For example, in Problem I. the line A B is referred to ; this line is not drawn 
in the figure, but is represented by its plan a b (on referring to page viii., it will 
be seen that capital letters are used to express the actual points and lines to be placed 
in perspective, and the plans of these points and lines are expressed by corresponding 
small letters). The line a b is not the line that is being placed in perspective, but 
it is the plan of the line A B (which is not shown), a b being used as a means for 
obtaining the perspective representation of the actual line A B. It should therefore 
be thoroughly realized that the points in the plan (which are expressed by small 
letters) are not those which are placed in perspective, and that the actual points 
whose perspective views are required may not always be shown in the figure, but can 
be referred to by using capital letters corresponding to the small letters in the plan. 

The problems are worked to various scales, but students are recommended 
to work to a scale of not less than ^ in. to 1 ft. 
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ELEMENTARY PERSPECTIVE. 




HEIGHT LINE. 

The intersection of a vertical plane with the P.P. is called a height line when 
it is used as a means of obtaining the perspective view of points that are above the 
G.P. 

Fig. 17 is a drawing of a model, and A BCD is a vertical rectangle with its 
lower edge, A B, on the G.P. V is the V.P. of A B (it is also the V.P. of all 
horizontal lines contained by the rectangle). If B A and C D are produced to cut 
the P.P. at Xj and X2 respectively, the line joining Xj and Xj will be vertical. Join 
Xj and Xj to V, also A and B to E. Let A E and B E cut XjV at Aj and Bj 
respectively. Draw vertical lines AjDj and CiDj until they cut XjV at Dj and Cj 
respectively. AiBjCiDi is the perspective representation of A B D. 

It will be evident that X^Xj is the same length as A D or any vertical line ter- 
minated by D C and A B. y^iX.^ is called the height line of these vertical lines. It 
will also be the height line for any point in the plane of the rectangle A B C D. 
For instance, take any point G in A B D, and from G draw a line parallel to B A 
to intersect the P.P. at X3J it will be evident that X., will lie on the vertical line 
XiXg, and that X3 and G will be the same height above the G.P. 

X3V is the perspective representation of X3G produced infinitely, and all vertical 
lines terminated by X3V and X^V will be the perspective representation of vertical 
lines that are the same length as from the height of G. 
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PROBLEM XV. 

A rectangle A B C D (4 ft. x 3 ft.) rests, with A B, one of its larger edges, on 
the ground. The nearest corner (A) is 9 ins. on the spectator's left and 1 ft. from 
the ground line. Draw it in perspective when the plane of the rectangle is vertical 
and recedes at an angle of 40° with the P.P. towards the right; the height of the 
eye being 4 ft. and the distance of eye from P.P. 8 ft. 8 ins. 

Draw p.p., e, G.L., H.L., and the plan of the rectangle (abed) in their required 
positions. Find V, the V.P. of A B and produce b a to intersect p.p. at x. 

Draw a projector from x intersecting the G.L. at Xj. Join XjV. Draw e a and 
e b the plans of the rays E A and E B intersecting p.p. at a^Ci and bjdi respec- 
tively. From aib] draw projectors intersecting XjV at Aj and Bj respectively. 
AjBj is the perspective representation of the lower edge A B of the rectangle. 

Eef erring to fig. 17 it will be evident that XjX indicates the intersection with 
the P.P. of the vertical plane containing the rectangle. Therefore obtain a point 
Xj on XjX the height of the rectangle above the G.L. (i.e. 3 ft.). Join XjV. Then 
the intersection of. Ajaj and Bjbj with XjV is the perspective representation of 
Di and Cl respectively. Hence AiBjCiDj is the required perspective representation 
of A B C D, and XjXg is the height line for the points Ci and Dj. 
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PROPORTIONAL MEASURING POINTS. 

Proportional Measuring Points are used when the scale which is given for working 
, problem is too large to allow the use of the ordinary M.P. 
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TO OBTAIN THE PEESPECTIVE REPEESENTATION OF POINTS WHEN 
THE USUAL CONSTRUCTION WOULD EXTEND BEYOND THE 
LIMITS OF THE PAPER. 

The following problems, XLVIa, XVLIb, and XL VII., are worked to various 
scales, but students must use a scale of ^ in. to 1 ft. The height of the eye in each 
case is to be taken as 5 ft. and the distance of the eye from the P.P. 12 ft. 
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EXERCISES. 

The problems that follow are taken from recent examination papers, and students 
should work them by both the Plan and Measuring Point methods. The accompany- 
ing figures are drawn full size. If more exercises are desired, students are recom- 
mended to work any of the problems that have been previously given by a different 
method to that shown. 
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Plan 



Fig. 25. 



PEOBLEM L. 

Fig. 25 gives the plan and elevation of a folding screen of three equal leaves. The 
screen stands upon the ground plane, and the corner A is to be 3 ft. on the left of the 
spectator and 5 ft. from the ground line, and the line A B is to recede towards the' 
right at an angle of 45° with the ground line. Eepresent the screen in perspective. 

The scale to be used in working the problem is J in. to 1 ft. The eye is to be 
11 ft. by scale distant from the picture plane, and 5 ft. above the ground plane. 
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Elevation 



Plan 

Fig. 26. 



PEOBLEM LI. 

Fig. 26 gives the plan and elevation of a board with an irregular curve drawn 
upon it. The board stands upon the ground plane, and the plane of the board is 
a vertical plane which recedes towards the left at an angle of 40° with the picture 
plane. The corner A is to be 3 ft. on the right of the spectator and 2 ft. from the 
ground line. Represent the board and curve in perspective. 

The scale to be used in working the problem is | in. to- 1 ft. The eye is to be 
11 ft. by scale distant from the picture plane, and 5 ft. above the ground plane. 
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Fig. 27. 



PEOBLEM LII. 

Fig. 27 gives the plan and elevation of a letter Y cut out of wood. Represent the 
letter in perspective standing upon the ground plane. The corner A is to be 1 ft. on 
the right of the spectator and 3 ft. from the ground line, and the face of the letter is 
to be in a vertical plane which recedes towards the right at an angle of 40° with the 
picture plane. 

The scale to be used in working this problem is | in. to 1 ft. The eye is to be 
11 ft. by scale distant from the picture plane, and 5 ft. above the ground plane. 
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Plan 



Pig. 28. 



PEOBLEM LIII. 



Fig. 28 gives the plan and elevation of two equal and similar triangular slabs. 
The lower slab lies upon the ground plane, and the corner A is to be 1 ft. on the left 
of the spectator and 3 ft. from the ground line, and the edge A B is to recede towards 
the left at an angle of 30° with the ground line. Kepresent these two solids in per- 
spective. 

The scale to be used in working the problem is J in. to 1 ft The eye is to be 
11 ft. by scale distant from the picture plane, and 5 ft. above the ground plane. 
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IN PREPARING PERSPECTIVE VIEWS 
OF BUILDINGS. 



ELEMENTAKY PERSPECTIVE. 



115 



METHODS EMPLOYED BY ARCHITECTS. 



In the perspective views of buildings that are required by architects, the amount 
of detail that has to be represented renders it almost impossible to obtain results with 
the same degree of accuracy that have been arrived at in the preceding problems. 
Drawings of this character need only give a good representation of the main features 
of a building and its general appearance when looked at from a certain point of. view. 
Much can be drawn in merely by eye, and various devices may be used to facilitate 
the labour of the draughtsman, and although the perspective representation thus 
obtained is not theoretically correct it is sufficiently so for practical purposes. 

When a perspective view has to be drawn from an actual building the knowledge 
of the principles of perspective is only of use in enabling the draughtsman to avoid or 
correct errors, and should not be used as a means for working out a drawing. The 




Pig. 1. 

point of view from which a building is to be drawn is a matter of importance, and 
should be chosen with care so that the drawing may give an adequate representation 
of its principal features. Frequently the position of the spectator is determined by 
varying levels and the proximity of other buildings, but when there are no such 
considerations it is advisable for the spectator to stand well back if horizontal lines 
predominate, as in Classic buildings; when drawing Gothic buildings, where vertical 
lines predominate, it is better for the spectator to have a near position. When draw- 
ing an interior, such as is shown in fig. 1, a position should be chosen in which the 
principal lines are parallel and perpendicular to the P.P. It is often necessary 
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to slightly alter the point of view during the progress of a drawing by taking a step 
to one side in order to reveal important architectural features that are hidden by those 
of minor importance. By doing so the relative positions of some of the features will 
be altered, so that great care must be taken not to impair the general truth of the 
drawing. 

Perspective views of buildings which have to be drawn from particulars given by 
plans, elevations, and sections are worked out by the plan method in much the same 
manner as those problems that have been given, but certain deviations are made from 
a strict adherence to a theoretically correct method of working. The plan of the 
building has to be slaced at an angle with the p.p. which will give the best view of 



_PicTURE Plane taken here increases sfORE half 




HESE V. Ps. DO NOT REQUIRE TO B£ 
DRAWN AS SHOWN, IT IS SUFFICIENT 

ON THE Plan to take )* of the S.P. 

DISTANCE AND FINDING VRl MULTIPLY 
FIVE TIMES. (See Fig 3) 



— 3k'S,poVER PICTURE AND HALF DISTANT FROM" BUIL0IN6. 

Pig. 2. 



its salient features, and it is found advisable to draw the p.p. touching or even cutting 
a near comer of the building (fig. 2). It frequently happens that a larger or smaller 
view is required than that which is given when the p.p. touches or intersects the 
plan, this can be obtained by placing the p.p. either behind or in front of the plan 
(fig. 2), the distance from the plan being determined by the size of the required view. 

It is better in many cases not to alter the position of the p.p. but to obtain the 
dimensions for the perspective view by enlarging or reducing by the aid of compasses. 
If, for example, the required perspective view is to be twice the size which is obtained 
on the p.p. which touches a corner of the building, each of the dimensions found on 
that first plan is doubled, and then a drawing may be made twice the size of the one 
which would have been obtained by using the dimensions given on the p.p. By 
halfing the dimensions a drawing may be made half size, and so on. 

In drawings for competitions an exact limit for the width of the perspective view 
is often given, and the width which is required cannot be found by any simple mul- 
tiple of the dimensions on the p.p. A scale should then be constructed by dividing 
the p.p. into suitable parts and the required width similarly. When enlarging or 
reducing care must be taken that the elevation dimensions correspond with the en- 
largement or reduction of the plan. 

For drawing objects in the foreground that lie between the building and the 
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spectator, another p.p. must be employed much nearer to the spectator than the 
one from which the dimensions of the building are obtained. In determining the 
position of the S.P. care must be taken that it is at a sufficient distance from the 
p.p. to enable the drawing to come within the cone of rays (60°). Usually the plan 
is wider than the building is high, so that the distance of the S.P. from the P.P. can 
be taken from the plan, but when the height is greater than the width the vertical 




Pig. 3. 



height must deteraiine the position of the S.P. The best views are obtained if the 
S.P. is placed at a distance from the P.P. equal to a height and a half of the picture 
if the building is of a vertical type, but for a building of a horizontal character the 
distance may be two and a half times the width of the picture. 

As has already been pointed out the S.P- should be opposite, or nearly so, to the 
centre of the building, except in views of interiors when the S.P. is better at the side 
of the picture (fig. 1). If a building contains a feature such as a dome or circular 
tower it is advisable to obtain the perspective representations of the circles by having 
the S.P. opposite to the centre of the dome or tower. This is done in order to avoid 
the distorted appearance which is given to a circular form when placed in perspective 
with the S. P. to the side of its centre (fig. 3). 
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The V.P.'s are found in the usual manner when they come within the limits of the 
paper. When the position of a V. P. is such that it cannot he obtained on the paper 
or drawing-board it would be extremely awkward to find the V.P. by drawing the 
vanishing parallel from the S.P., so that is usually found in the following manner: — 

In fig. 3 a third of the distance between c.v. and s.p. is obtained at X, and the 
vanishing parallel is drawn from X to intersect p.p. at Y. It will be evident that 
the point of intersection of the vanishing parallel drawn from s.p. with the p.p. will 
be found on the p.p. by measuring from c,v. three times the distance of c.v. to Y. 

The vanishing point thus obtained can be marked by fixing a pin to a table or box 




D^AvwrnCj BOA15.D 



Fig. 4. 

placed in a suitable position for that purpose. A piece of string is fastened to the pin 
and stretched from it, against which a small straight-edge can be placed, and by this 
means the lines are drawn with their true convergence. 

As the use of a long straight-edge or string is cumbersome it is only necessary to 
use them at the beginning, drawing lightly over the whole sheet of paper a series of 
converging lines so closely together that any required intermediate lines can be drawn 
in by eye without much chance of error. 

The Centrolinead (fig. 4) is an instrument designed to facilitate perspective 
drawing when a vanishing point lies outside the drawing board. It consists of three 
arms; the shorter two are set to varying angles and run against two studs or pins 
fixed clear of the drawing and equidistant from the horizontal line. The centre arm 
will then converge to a point near or far as the short arms are closed or open. The 
vanishing point has to be found, as previously explained, and then the centrolinead 
is set by arithmetical rule. According to the distance the two studs are from one 
another, and also their distance from the centre of vision, a point has to be found 
on the horizontal line over which the centre of the centrolinead must come, the short 
arms being sufficiently opened for the purpose and then clamped. Sometimes the 
instrument is set by drawing one converging line to the vanishing point by the 
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straight-edge, or by using the string, well above or below the horizon, and the studs 
put in where convenient, and the arms manoeuvred until the angle is found that will 
enable the long blade of the centrolinead to line truly both with the converging line 
that has been obtained and the horizon. The instrument can be set so that it can 
be worked either to the left or the right, but it cannot be set for both directions for 
the same drawing. So that if there is more than one vanishing point outside of the 
board another centrolinead will have to be used. 

The centrolinead cannot be used when the station point has to be near the plan. 
A spire, for example, may require an angle of 60° or 20° and a bird's-eye view 
requires quite as quick an angle under the horizontal line. 



v.? RADIUS 




Pig. 5. 



A T-square with a segmental head (fig. 5) is also used for working with distant 
vanishing points. Outside of the drawing, fix on the board a cardboard arc whose 
centre is the V.P., and fasten the concave cutting to a T-square or straight-edge. 
The position of the cardboard arc on the board is determined according to whether 
the angle of perspective is greater above or below the H.L By this means a greater 
angle can be drawn than by the use of the centrolinead. 
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ELEMENTARY PEESPECTIVE. 




Fig. 6. 

The most difficult building to draw in perspective is one with many curved 
features. In a crescent-shaped fa9ade (fig. 6) there may not be a single straight line 
converging to a V.P. The perspective view is obtained by assuming the building 
to be intersected by an indefinite number of vertical planes ma^ng angles, say of 
45°, to the right and left with the P.P. as shown in fig. 6, and the widths and heights 
for the perspective view obtained in the usual manner. 

With a knowledge of the theory of perspective and the explanations that have 
just been given of the practical methods employed, little or no difficulty will be found 
by an arshitectural draughtsman in preparing any required" perspective view of 
a building. 
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